Real-time measurement of oxyhemoglobin concentration changes in the frontal micturition area: an fNIRS study.
To explore brain activity in the frontal micturition area during natural bladder behavior. Five control subjects (one man and four women; mean age 61 years [38-70]) and four subjects with detrusor overactivity (all men; mean age 55 years [33-65]) were enrolled in the study. We performed real-time measurements of oxyhemoglobin concentration (oxy-Hb) changes in the frontal micturition area using functional near-infrared spectroscopy (fNIRS) in response to quasi-natural, continuous bladder filling, and voiding in a sitting position. In the control group the following results were obtained: (1) a slight increase of oxy-Hb before first sensation occurred, (2) there was a continuous increase of oxy-Hb during bladder filling to the point just after voiding began, (3) there was a continuous decrease of oxy-Hb after voiding, (4) in subjects who were unable to urinate, oxy-Hb also decreased after attempting to void, and (5) the area activated was the bilateral lateral prefrontal area, particularly Brodmann's areas 8, 10, and 46. In the detrusor overactivity group, (6) an increase of oxy-Hb before first sensation was rare and frontal cortical activation was weak, (7) at the moment detrusor overactivity appeared, fNIRS brain activity in the frontal cortex did not change significantly; and otherwise the results were almost the same as those in the control group. This study shows that the frontal micturition area is activated during natural bladder filling and voiding using fNIRS.